Background {#Sec1}
==========

Anemia refers to low hemoglobin in blood with a cutoff point \< 110 g/L for pregnant women and \< 120 g/L for non-pregnant women \[[@CR1]\]. It is a condition which is characterized by a decreased number of red blood cells or hemoglobin level that results in insufficient oxygen-carrying capacity of blood to meet the cellular metabolic demand of the body. It is a worldwide public health problem affecting both developing and developed countries and all population groups \[[@CR2]\]. The World Health Organization (WHO) defines anemia as a major public health problem, moderate public health problem, and mild public health problem when prevalence is over 40%, between 20 and 40%, and between 5 and 20% respectively \[[@CR3]\].

Globally, 38% of pregnant women and 29% of non-pregnant women are anemic. Pregnant women in low-income and middle-income countries had high rates of anemia, in which the highest prevalence rates are reported in Central and West Africa (56%), South Asia (52%), and East Africa (36%) \[[@CR4]\]. Iron deficiency is the major contributor to anemia globally and it is a major nutritional problem that accounted for 50% of the cases of anemia. However, folic acid, vitamin B12, and vitamin A deficiency can also cause nutritional deficiency anemia. In addition, acute and chronic inflammations, parasitic infections, and acquired or inherited disorders that affect the synthesis of hemoglobin and production or survival of red blood cells can be causes for anemia \[[@CR2], [@CR3]\].

Anemia in lactating mother is common especially if the mother were anemic during their pregnancy \[[@CR5]\]. Lactating mothers are vulnerable to anemia morbidity due to their susceptibility to iron depletion during pregnancy and lactation as well as due to bad consequences of blood loss during their childbirth \[[@CR6], [@CR7]\]. Prevalence of anemia in lactating mother is different across different regions of the world; in Vietnam 66%, in India 63%, in Myanmar 60.3%, in Kenya 43.8%, and in china which is 32.7% \[[@CR8]--[@CR12]\]. In Ethiopia, the burden of anemia in lactating mothers ranges from 10.9 to 28.7% \[[@CR13]--[@CR15]\].

Anemia in lactating mother has various adverse effects like decreased immunity which in turn results in; delayed wound healing, and increased susceptibility to infections such as mastitis, ductitis, and urinary tract infection and diminished quality or volume of the breast milk. It has also associated with reduction of global household income, cognitive impairment, impaired quality of life, and emotional instability as well as postpartum depression \[[@CR16]--[@CR19]\]. These devastating impacts make anemia in lactating mothers to be one of the global health priority areas at the global level, especially in resource-limited areas \[[@CR20]\].

Evidences revealed that different factors such as; maternal age, educational status of the mother, parity, wealth status, sex of household head, maternal body mass index (BMI), antenatal care (ANC) visit, cesarean delivery, history of a terminated pregnancy, smoking, health insurance, maternal occupation, religion, marital status, source of drinking water, type of toilet facility, place of delivery, iron supplementation during pregnancy, current modern contraceptive use, duration of breastfeeding, number of births within the past 5 years, birth interval, region, and place of residence are associated with anemia among lactating mothers \[[@CR11], [@CR15], [@CR21]--[@CR25]\].

Reducing anemia in women of reproductive age is considered an essential part of improving the health of a woman, and WHO has set a global target of achieving a 50% reduction of anemia among women of reproductive age by 2025 \[[@CR26]\]. To achieve this target tackling anemia during lactation have its great importance. So far there are limited studies conducted in Africa particularly in Ethiopia and community level factors that might affect anemia during lactation were largely overlooked. Therefore, this study was aimed to assess the prevalence and the individual and community level factors associated with anemia during lactation. Since this is based on nationally representative data, it will give an insight for health professionals and policymakers in understanding the burden of anemia in lactating mothers and its determinants for setting possible interventions at both individual and community levels.

Methods {#Sec2}
=======

Study setting {#Sec3}
-------------

The study was conducted in Ethiopia (3o -14o N and 33o - 48°E) which is located at the horn of Africa. The country covers 1.1 million Sq. km and has a great geographical diversity, which ranges 4550 m above sea level down to the Afar depression to 110 m below sea level. There are nine regional states and two city administrations subdivided into 68 zones, 817 districts, and 16,253 kebeles (lowest administrative units of the country) in the administrative structure of the country \[[@CR27]\].

Data source and sampling procedure {#Sec4}
----------------------------------

For this study, we used the 2016 Ethiopian Demographic and Health Survey (EDHS) data which was conducted from January 18, 2016, to June 27, 2016. It is a nationally representative data containing key health indicators such as; child and maternal health, and anemia among reproductive-age women. Besides, the sociodemographic and socioeconomic characteristics of the respondents were also collected and found in the survey.

A stratified two-stage cluster sampling procedure was employed to select study participants. In the first stage, 645 enumeration areas (EAs) (202 urban and 443 rural) were selected from a list of 84,915 EAs created for the 2007 Ethiopia Population and Housing Census. Then, in the second stage, 28 households per each cluster were selected. A total of 16,583 eligible women were interviewed. The hemoglobin level was measured for those eligible reproductive-aged women and adjusted for altitude using the adjustment formula (adjust = − 0.032\*alt + 0.022\*alt2 and adjHb = Hb - adjust (for adjust \> 0) \[[@CR27], [@CR28]\]. In the current study, a total weighted sample of 4658 lactating mothers was included. To reach such sample size several exclusion criteria were employed (Fig. [1](#Fig1){ref-type="fig"}). Further information regarding the data collection procedure, questionnaire, in general about how the survey was conducted, is found in the EDHS 2016 report \[[@CR27]\]. Fig. 1The flowchart showing the data extraction and sampling procedure

Variables of the study {#Sec5}
----------------------

### Dependent variable {#Sec6}

The current study was based on the altitude adjusted hemoglobin level which was already provided in the EDHS data. The outcome variable is anemia in lactating mother, which is operationalized as a categorical variable by predefined cut-off points for mild, moderate, and severe anemia recommended by the WHO for women above the age of 15 years. For this analysis, we recategorized anemia level as anemic and non-anemic from prior classifications in levels (no, mild, moderate, severe) because of very small numbers of cases in the categories of severe and mild anemia. Therefore, women with hemoglobin level \< 120 g/L were considered as anemic and coded as "1" whereas those nonanemic were coded as "0" for our analysis.

### Independent variables {#Sec7}

For this study both individual and community level variables were considered. The mothers' age, educational level of the mother, parity, wealth status, sex of household head, BMI, ANC visit, cesarean delivery, history of a terminated pregnancy, smoking, health insurance, maternal occupation, religion, marital status, perception of distance from the health facility, source of drinking water, type of toilet facility, place of delivery, iron supplementation during pregnancy, current modern contraceptive use, duration of breastfeeding, births within the past 5 years and birth interval were considered as individual level variables. Whereas community poverty, community media exposure, community illiteracy level, region, and place of residence were considered as community level variables. Some individual level variables were recategorized to make them suitable for analysis. The aggregate community level explanatory variables were constructed by aggregating individual level characteristics at the community (cluster) level. They were dichotomized as high or low based on the distribution of the proportion values computed for each community, after checking their distribution. Since all aggregated variable was not normally distributed, the median value was used as a cut-off point for categorization. Community poverty level was categorized as high if the proportion of women from the two lowest wealth quintiles in a given community was 50--100% and low if the proportion was 0--49%. Community media exposure was categorized as low if the proportion of women exposed to media in the community was 0--28.60% and categorized as high if the proportion above 28.60%. Community illiteracy level was categorized as high if the proportion of illiterate women per cluster was 83.3--100% and low if it was less than 83.30%. These independent variables (both individual and community level variables) were constructed/adapted from the searching of different literatures.

Model building {#Sec8}
--------------

Four models were fitted. The first was the null model (Model I) containing no exposure variables which was used to check the variability of anemia in the community and provide evidence to assess random effect using the intraclass correlation coefficient (ICC). The second (Model II) and the third (Model III) multilevel models contain individual level variables and community level variables respectively. In the fourth model (Model IV) both individual and community level variables were fitted simultaneously with the outcome variable. Model comparison was done using deviance and the model with the lowest deviance was selected as the best-fitted model.

Parameter estimation method {#Sec9}
---------------------------

The fixed effects (a measure of association) were used to estimate the association between the likelihood of anemia and explanatory variables at both community and individual levels and were expressed as odds ratios with 95% confidence interval. Regarding the measures of variation (random-effects), median odds ratio (MOR), ICC, and Proportional Change in Variance (PCV) were estimated.

The MOR aims to translate the area level variance in the widely used odds ratio scale, which has a consistent and intuitive interpretation. The MOR is defined as the median value of the odds ratio between the area at the highest risk and the area at the lowest risk when randomly picking out two areas or clusters. The MOR can be conceptualized as the increased risk (in median) that would have if moving to another area with a higher risk.

It is computed by; MOR = exp.\[√(2 × Va) × 0.6745\], where; VA is the area level variance, and 0.6745 is the 75th centile of the cumulative distribution function of the normal distribution with mean zero and variance one \[[@CR29], [@CR30]\]. Whereas the PCV reveal the variation in anemia among lactating mother across communities which is explained by both individual and community level factors. The PCV is calculated as; PCV = \[(VA-VB)/VA\]\*100 \[[@CR30], [@CR31]\], where; VA = variance of the initial model, and VB = variance of the model with more terms. Moreover, the ICC which reveals the variation of anemia between clusters is calculated as; ICC = \[VA/(VB + 3.29)\], where; VA = area/cluster level variance, and VB = individual level variance \[[@CR30]\].

Results {#Sec10}
=======

Sociodemographic characteristics of study participants {#Sec11}
------------------------------------------------------

In this study, we used weighted samples of 4658 breastfeeding/lactating women. The median age of the study participants was 28 (IQR = 24--33) years. About half (49.52%) of study subjects had no formal education and the majority (39.17%) of respondents were followers of orthodox religion. Regarding household status, 22.64 and 22.63% of study subjects were from the poorest and poorer households. The majority (74.70%) of lactating mothers had normal nutritional status (BMI = 18.5--24.99) and 95.21% of respondents were not covered by health insurance. Most (72.29%) of respondents had no media exposure and 59.29% perceived distance from the health facility as a big problem. Looking to source of drinking water and type of toilet facility, 42.97 and 91.21% of study subjects used unimproved water sources for drinking and unimproved toilet facility respectively. Regarding respondent's residence and region, 89.26 and 96.65% of respondents were from rural residence and agrarian regions respectively (Table [1](#Tab1){ref-type="table"}). Table 1Sociodemographic characteristics of lactating mothers in Ethiopia, 2016VariablesFrequencyPercentageMaternal age 15--192495.32 20--29230649.52 30--39173337.20 40--493707.90Maternal education No formal education291662.61 Primary education139529.95 Secondary education2475.30 Higher education1002.14Religion Orthodox182439.17 Protestant101721.82 Muslim167335.91 Other\*1443.10Current marital status Married438394.11 Unmarried2755.89Maternal occupation Working119625.67 Not working346274.33Wealth status Poorest105522.64 Poorer105422.63 Middle101721.85 Rich86818.63 Richest66414.25Sex of household head Female60613.00 Male405287.00Maternal BMI \< 18.594320.25 18.5--24.99347974.70 ≥ 252635.05Smoking Yes320.68 No462699.32Health insurance coverage Yes224479 No443495.21Perception of distance from the health facility Big problem276259.29 Not big problem189640.71Media exposure Yes129127.71 No336772.29Source of drinking water Pipe124226.66 Other improved141530.37 Not improved200142.97Type of toilet facility Improved4058.69 Not improved425391.31Place of delivery Home310466.65 Health facility155433.35Delivery by CS Yes1152.46 No454397.54History of a terminated pregnancy Yes3828.19 No427691.81ANC visit No visit159234.18 one-three151332.48 four and above155333.34Iron supplementation during pregnancy No248253.28 Yes217646.72Current modern contraceptive use Yes161565.34 No304334.66Duration of breastfeeding ≤ 12 months224248.13 13 to 36148331.84 37 and above93320.03Births in the five years One246152.84 Two185439.80 Three to four3437.37Parity Primiparous91919.71 Multiparous193541.53 Grand multiparous180438.75Birth interval \< 24 month57915.47 ≥ 24 month315984.53Residence Urban50110.74 Rural415789.26Community media exposure Low213045.72 High252854.28Community illiteracy level Low244452.48 High221447.52Community poverty level Low281860.49 High183939.51Other\* = catholic, traditional & other

Prevalence of anemia among lactating mothers in Ethiopia, 2016 {#Sec12}
--------------------------------------------------------------

The prevalence of anemia in this study was 28.3% (95% CI; 26.7, 30.0). Regarding the regional prevalence of anemia during lactation, the highest prevalence was observed in the Somali region (68.3%) followed by the Afar region (47.2%).

Random effect and model comparison {#Sec13}
----------------------------------

Table [2](#Tab2){ref-type="table"} revealed the random effect or community variation and model comparison/fitness. As indicated from the table, the ICC in the null model was 0.21, which means about 21% of the variations of anemia in lactating mothers were attributable to the difference at cluster level or community level factors. The higher MOR value (2.46) in the null model also revealed that anemia among lactating mothers was different between clusters or EAs. Furthermore, the higher PCV value (0.44) in the final model indicates that about 44% of the variation of anemia among lactating mothers was attributable to both the individual level and community level factors. Regarding model comparison/fitness, we used deviance and the model with the lowest deviance value (Model IV) was the best-fitted model. Table 2Random effect and model comparison for factors associated with anemia among lactating mothers in Ethiopia, 2016Parametermodel IModel IIModel IIIModel IVICC0.21(0.17--0.26)0.13(0.10--0.18)0.16(0.13--0.21)0.13(0.10--0.18)PCVReference0.430.270.44MOR2.46(2.18--2.77)1.97(1.75--2.20)2.15(1.91--2.41)1.95(1.75--2.20)Model fitness Deviance4895.4184702.3464787.7954690.300

Determinants of anemia among lactating mothers {#Sec14}
----------------------------------------------

In the bivariable multilevel logistic regression analysis all factors, except maternal age, smoking, marital status, birth interval, health insurance coverage, and religion, were associated with anemia in lactating mother (*p* \< 0.20). In the multivariable analysis household wealth status, maternal working status within the 12 months preceding the survey, sex of household head, current modern contraceptive use, iron supplementation during their last pregnancy, number of births within 5 years and community illiteracy level was significantly associated with anemia in lactating women (*p* \< 0.05).

Mothers from poorer, middle, rich and richest households had 23% \[Adjusted odds ratio (AOR) = 0.77; 95% CI: 0.61, 0.98\], 26% \[AOR = 0.74; 95% CI: 0.56, 0.97\], 36% \[AOR = 0.64; 95% CI: 0.46, 0.85\], and 34% \[AOR = 0.66; 95% CI: 0.43, 0.98\] lower odds of having anemia as compared to mothers from poorest households. Looking at the sex of the household head, being mothers from households with female household head had 1.22 \[AOR = 1.22; 95% CI: 1.01, 1.49\] times higher odds of having anemia. The odds of anemia were 23% \[AOR = 0.77; 95% CI: 0.64, 0.92\] lower among lactating mothers who had been working within the 12 months preceding the survey as compared to their counterparts. The odd of having anemia was 18% \[AOR = 0.82; 95% CI: 0.68, 0.98\] lower in mothers who took iron during their last pregnancy as compared to their counterpart. Lactating mothers who use modern contraceptive methods currently have 29% \[AOR = 0.71; 95% CI: 0.58, 0.87\] lower odds of having anemia. Regarding the number of births within 5 years, lactating mothers who had two and three to four births had 1.27 \[AOR = 1.27; 95% CI: 1.04, 1.55\] and 1.53 \[AOR = 1.53; 95% CI: 1.14, 2.06\] times higher odds of anemia as compared to mothers who had one birth within 5 years. Moreover, lactating mothers from communities with higher illiteracy had 1.34 \[AOR = 1.06; 95% CI: 1.06, 1.70\] times higher odds of anemia as compared to their counterparts (Table [3](#Tab3){ref-type="table"}). Table 3A multivariable multilevel analysis of factors associated with anemia among lactating mothers in Ethiopia, 2016VariablesModel IModel II\
AOR (95%CI)Model III\
AOR (95%CI)Model IV\
AOR (95%CI)Maternal education No formal education1.001.00 Primary education0.96(0.79--1.17)1.00(0.82--1.22) Secondary education1.07(0.76--1.52)1.14(0.80--1.63) Higher education1.41(0.85--2.35)1.51(0.90--2.52)Maternal occupation Working0.76(0.63--0.91)0.77(0.64--0.92) \*\* Not working1.001.00Wealth status Poorest1.001.00 Poorer0.71(0.57--0.89)0.77(0.61--0.98) \* Middle0.64(0.50--0.83)0.74(0.56--0.97) \* Rich0.53(0.40--0.70)0.64(0.46--0.85) \* Richest0.52(0.37--0.74)0.66(0.43--0.98) \*Sex of household head Female1.23(1.02--1.50)1.22(1.01--1.49) \* Male1.00Maternal BMI 18.5--24.991.001.00  \< 18.51.2(1.00--1.43)1.78(0.99--1.41)  ≥ 250.84(0.61--1.15)0.82(0.60--1.13)Perception of distance from the health facility Big problem1.001.00 Not big problem0.97(0.82--1.15)1.00(0.84--1.18)Media exposure Yes0.91(0.75--1.11)0.92(0.75--1.14) No1.001.00Source of drinking water Pipe1.001.00 Other improved1.18(0.93--1.50)1.18(.93--1.51) Not improved1.14(0.90--1.45)1.13(0.89--1.45)Type of toilet facility Improved1.001.00 Not improved0.80(0.61--1.04)0.82(0.62--1.07)Place of delivery Home1.001.00 Health facility0.93(0.76--1.14)0.96(0.78--1.18)Delivery by CS Yes0.81(0.49--1.34)0.81(0.49--1.34) No1.00History of a terminated pregnancy Yes0.76(0.57--1.02)0.76(0.57--1.02) No1.001.00ANC visit No visit1.001.00 one-three1.05(0.85--1.30)1.06(0.86--1.32) four and above0.97(0.77--1.23)0.99(0.78--1.25)Iron supplementation during pregnancy Yes0.81(0.68--0.97)0.82(0.68--0.98) \* No1.001.00Current modern contraceptive use Yes0.69(0.56--0.84)0.71(0.58--0 .87) \*\*\* No1.001.00Duration of breastfeeding ≤ 12 months1.001.00 13 to 360.88(0.74--1.05)0.89(0.74--1.06) 37 and above0.89(0.70--1.12)0.90(0.71--1.14)Births in the five years One1.001.00 Two1.29(1.06--1.57)1.27(1.04--1.55) \* Three to four1.59(1.19--2.14)1.53(1.14--2.06) \*\*Parity Primiparous1.001.00 Multiparous1.07(0.83--1.37)1.08(0.84--1.39) Grand multiparous1.21(0.92--1.60)1.23(0.94--1.62)Residence Urban1.001.00 Rural1.38(0.99--1.91)1.13(0.75--1.72)Community media exposure Low1.001.00 High0.91(0.73--1.13)0.96(0.77--1.20)Community illiteracy level Low1.001.00 High1.60(1.26--2.04)1.34(1.06--1.70) \*Community poverty level Low1.001.00 High1.65(1.28--2.12)1.15(0.88--1.51)*AOR* Adjusted Odds Ratio, *CI* Confidence Interval, \* = *P* \< 0.05, \*\* = *P* \< 0.01 and \*\*\* = *P* ≤ 0.001

Discussion {#Sec15}
==========

Anemia in lactating mother is a neglected public health problem which has its impact for both the mother and the newborn \[[@CR12]\]. Thus, we investigated the prevalence and determinants of anemia among lactating women in Ethiopia.

In this study, the prevalence of anemia among lactating mothers was 28.3% and this was in line with a study done in India \[[@CR32]\] and Ethiopia \[[@CR14]\]. The prevalence of anemia in lactating mothers found in this study was lower than studies conducted in China, India, Vietnam, and Myanmar \[[@CR9]--[@CR12]\]. This might be because mothers near to and after giving birth are granted sufficient maternity leave according to the social and cultural norms in Ethiopia, which also allows them to get adequate rest. Also, in Ethiopia, lactating mothers are allowed to eat a range of foods like animal products, even during the fasting period. It may also be because Teff Injera (which has a higher iron content) is the staple Ethiopian food eaten by the majority of the country's population \[[@CR33]\].

However, the current finding is higher than a previous study in Ethiopia using EDHS 2011 data \[[@CR15]\]. This might be attributed to increased coffee, tea, and red wine consumption (both alcoholic and non-alcoholic) from time to time, which decreases iron absorption and induces anemia \[[@CR34], [@CR35]\]. This high prevalence of anemia in lactating mothers can result various adverse consequences both for the mother and the child mostly due to its impact in the immune system; such as maternal death, clogged milk ducts, mastitis, thrush, and diminished quality or volume of the milk \[[@CR19]\].

Consistent with a study in Ethiopia based on EDHS 2011 \[[@CR15]\], we found that lactating mothers who had been working within the 12 months preceding the survey had lower odds of having anemia. This might be because mothers who were working can have a good income and buy the necessary and variety of foods including iron-containing foods \[[@CR36]\]. The other plausible explanation is that mothers who worked would have a great deal of trust and decision-making ability to have sufficient feeding practice.

Similarly, mothers who were from poorer, middle, rich, and richest households had lower odds of having anemia as compared to those from poorest households. This finding is supported by studies in Nepal \[[@CR24]\], Myanmar \[[@CR11]\], Rwanda \[[@CR23]\], and Ethiopia \[[@CR15]\]. This might be because mothers from rich households had a great opportunity to have a balanced diet in terms of meal frequency and variety of food \[[@CR37]\].

This study also indicated that mothers who had supplemented with iron during their last pregnancy had lower odds of having anemia as compared to their counterparts. This is supported by a study in Bahir Dar-Ethiopia \[[@CR38]\], which showed that iron supplementation during pregnancy is negatively associated with having anemia both for pregnant and lactating women. The possible explanation could be, iron is the most important nutrient which is used for the formation of red blood cells and when it was taken during pregnancy it can have a probability of preventing anemia during the locational period as well.

Consistent with a study done in Nepal \[[@CR24]\] and Ethiopia \[[@CR21]\], which indicated being male household head lower the chances of the mothers to be anemic, in our study households who had female head had higher odds of anemia as compared with those households whose head was male. This may be due to the fact that awareness towards anemia and treatment-seeking behaviors for any health problems might be lower in female-headed households \[[@CR21]\]. This study also revealed that lactating mothers who were taking modern contraceptives had a lower risk of having anemia. This is congruent with studies done in low and middle-income countries \[[@CR22]\], sub-Saharan Africa \[[@CR39]\], Rwanda \[[@CR23]\], and Ethiopia \[[@CR15]\]. This is because taking contraceptives could potentially minimize the monthly (menstrual) bleeding \[[@CR40], [@CR41]\]. Moreover, by reducing a woman's likelihood of becoming pregnant, oral contraceptives may also reduce the risk of anemia from antepartum or postpartum hemorrhage.

The number of births a woman had with 5 years is another factor associated with anemia among lactating mothers which revealed that mothers who had two and three to four children within 5 years had higher odds of having anemia. This finding is supported by a study in Ethiopia \[[@CR42]\] which showed having too frequent birth is among a significant predictor of anemia. This is since too many births in a short period (within 5 years) might not give enough time to replenish or substitute lost nutrient stores before another reproductive cycle starts and result in iron deficiency anemia \[[@CR43]\]. Besides, mothers with frequent birth might have both antepartum and postpartum hemorrhage with consecutive births, which in turn result in chronic and repeated anemia.

Moreover, in our study higher community illiteracy level was another important factor which was associated with higher odds of having anemia in lactating mother. Another study also revealed that maternal health service utilization is associated with literacy level in the community in which mothers from communities with higher illiteracy level had higher odds of utilizing maternal health services \[[@CR44]\]. The possible reason for the association of women illiteracy level with anemia in lactating mothers might be lower education level decreases communication within the family particularly with the husband on health-related issues. In addition, illiteracy prevents women from developing the confidence to make decisions regarding their health and seek out quality health services \[[@CR45], [@CR46]\]. In remote societies, higher proportions of illiterate females also indicate lower autonomy which in turn results in restriction from accessing important maternal health care services during pregnancy, childbirth, and the postpartum period which finally end up with comorbidities like anemia.

This study had both limitations and strengths. Among limitations, some important variables which are known to cause anemia such as helminthic infection and protozoan infections like malaria were not assessed. In addition, due to the cross-sectional nature of the data, it is difficult to show a cause and effect relationship between independent and dependent variables. The main strength of this study was the use of nationally representative data with a large sample size, based on laboratory-confirmed anemia, which makes the findings of the study more representative to all lactating mothers in Ethiopia. The other strength is since it is based on the national survey it has the potential to give an insight for policy-makers and program planners to design intervention strategies at the individual and community level.

Conclusion {#Sec16}
==========

In this study the prevalence of anemia among lactating mothers was high. Both individual and community level factors were associated with anemia among lactating mothers. Mothers from rich households, those who had been working in the 12 months preceding the survey, current modern contraceptive users, those mothers who had been taking iron during the last pregnancy, having more than one number of births within 5 years had lower odds of having anemia. While being mothers from households with female household heads and being from communities with higher proportions of illiterate women increases the odds of having anemia. Therefore, focusing on family planning services especially on modern contraceptive methods, iron supplementation during every pregnancy, child spacing, and improving community literacy could decrease anemia during lactation.
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